Structure and expression of the D-amino-acid oxidase gene from the yeast Rhodosporidium toruloides.
D-Amino-acid oxidase (DAO2; EC 1.4.3.3) catalyses the oxidative deamination of D-amino acids to alpha-keto acids and ammonia. The purified DAO protein from Rhodosporidium toruloides was used to determine its amino acid sequence. Three internal peptide sequences, YCQYLARELQ, IAGIDDQAAEPIR and RCTMDSSDP, were obtained and used to synthesize four fully degenerated oligonucleotides for cloning of the DAO gene. Both cDNA and genomic DNA encoding R. toruloides DAO were cloned and sequenced. Comparison of these two DNA sequences revealed that the DAO gene contains six exons and five introns. The gene encodes a polypeptide of 368 amino acids with a calculated molecular mass of 40,079 Da. Using an Escherichia coli protein expression system, the DAO protein of R. toruloides can easily be produced in an active form and purified in a large quantity.